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Foreword

During the last year of the conflict in Korea, combat commanders became conceraed
about the tact that a few fighter-interceptor pilots were scoring all of the "kills" (claims of
destroyed enemy aircraft) while other pilots who seemed to be equally well qualified in terms
of experience and training were scoring none. As a result of this concern, Headquarters FEAF
was prompted to request a study to determine why some pilots wre successful in sir-to-air com-
bat while others of similar background are not.

Headquarters USAF concurred regarding the importance of such a study and requested
that it be undertaken by the Air Research awd Development Command. In conjunction with the
Human Factors Directorate of ARDC, the Human Factors Operations Research Laboratories
ubdertook the d velopmnent of the requirement sad the conduct of the study,.

The authors were desinated as a team to develop a plea of study and to execute it.
Originally, the team planned to conduct a major part of the study in the setting J the two
fighter-interceptor wiang located in Korea. Just as these plans were being formulated, how-
ever, hoetilities ceased, and this plan was no longer feasible. Ii then was decided to make in-
tensive studies of the backgrounds, motivation, and nersonality characteristics of as many of
the aces (pilots making five or more Lills) as were availaile %ad similar studies of a sample of
nonaces with essentially similar qualifications in terms of rank, age and World War 11 combat
experience. At the same time, data on file at the Personnel Research Laboratory of the Human
Resources Research Center were obtained for a basic sample of 749 fighter-interceptor pilots.

The interviewing and testing of officers by the team began on 5 October 1953. Although
most of the data were collected during the ensuing two months, data collection continued for a
period of five months, following which the analysis of all data was made and the ,eports of the
fiadiags prepared. Joseph M. Doughty made the administrative arreagements for the visits to
more than 20 bases and the Lollection of data from some of the aces then stationed in Korea
and Europe. Alithe interviews were conducted by the otherthree authors. The interview ached-
ule and the Life Experience Inventory were developed by E. Paul Torrance, sad he asnumed
responsibility for analyzing and interpreting data obtained by means of these two instruments.
Hugh B. Koba had responsibility for ana',yzing the data obtained from the Ability Questionnaire
and the Rorsclach. Carl H. Rush, Jr., was responsible for the analysis of the HRRC data for
the entire sample. The preparation of the final repi;• has been the responsibility of Torrance
and Doughty.

As the study was searing completion in February 1964, the three major human resources
wesearch organizations of the Air Research ana, Developmnent Command were integrated into the
Air Force Personnel and Training Research Center. The requirement and the project were at
that time transferred from Human Factors Operations Research laboratories to Air Force Per-
sonnel and Training Research Center, and the study ha. been completed under the auspices of
this organization,
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Report Summary
Tronmce, E.P., Rush, C.l., Jr., Kobh, ll.0., A longhty, J.%I. Factors in fighter-interceptor

pilot combat effectiveness. I ackland Air Force Base, Tex.: Air Force Personnel
and Training Research Center, November 1957. (Technical Report AFPTRC-TR-57-11,
ASTIA Document No. AD) 146407.)

A. Problem: In air-to-air combat the imnortance of early identification of potential aces is
attested by the effectiveness of a small "roup of pilots in destroying enemy aircraft during the
Korean conflict. There were only 38 aces substantiated by official "claims records." In an
analysis of data for 800 F.M pilots with 25 or more covater-air missions in Lorea, it was
found that these 38 (less than . per cent of the total) accounted for morq thai 38 per cent of
the kills.

IL *ebtod: Considerable information was available for analysis in this study. ONjective
data consisted of classification test scares and military records. In many cases this in-
formation went back to World War II. Subjective data were obtained directly from the pilots
by means of intervi we and a specially constructed multiple-choice queetionnaire. Some oa
these data were quantitative, some could be qantified by coding, and some could not be
rendered in any quntitative fashion. The standard of kills was mot subject to hearsay. Pilot
claisms records were established from official photographic records made in combat snd/or by
eyewitness declmations of follow pilots. Only assured kills were scored, aad a kill shared
with another pilot was credited to each ma ose-half. Probable kills and demaged aircraft were
not considered in this study. However, behind this criterion of five or more kills which die.
tinguishes an ace there were known to be many influencing factorw. Some of these could oper-
ate to favor one pilot over another. For this reason, the interview information was seed as a
basis for evaluatang the quantitative data. Among the factors which might favor kills the fol-
lowing seemed particularly important: position flown in the formation, duration of combat
assignment, morale of the group to which the pilot was attached, and his rank.

C. Conclusions: In one part of the study, not restricted to aces, it was found that only slight
relations existed between classification test scorce and number of kills. The most uniformly
positive relationships were with psychomotor ability. Since the tests were desigied to predict
training success, and since selection and rig(rous training had taken place, it in interesting
that any discrimination at all could be made among the korean pilots on the basis of test
scores. When the same method was applied on military record data, significant relationships
appeared. Age, rank, number of jet flying hours, number of single-engine flying hours, years
since pilot award, and total flying time were all significantly and positively related to combat
performance an measured by kills. All these variables are interrelated to a high degree and
are not independent of opportunity to make kills. Nevertheless, it developed from a second part
of the study that not all of the positive relationship was attributable to length of korean as-
sigament or to rank. Comparisons of the aces with nonaces matched on rank, age, and World
War If combat experience revealed interesting personality and motivational differences. These
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tend to confirm soji of the popular conceptions of the "ace," but not without a number of
qualifications. Jr. general, the distinction between these two groups which emerges is that
the aces were ..arongly motivateOi, and that this motivation is a broad type aggressiveness
toward many of life's problems. From childhood the ace, as pictured by his responses, has
rot been au especially priviledged or protected person. Hc has tended to test his own powers
and to teat the limits of authority. He has learned a positive approach to problems and he
seeks situations involving competition. He reports that he sought F-86 fighter assignment in
Korea by every means at his disposal. This was in strong contrast to the responses of the ma-
jority of nosaces, who generally accepted with passivity assignment to fighter interceptors
when it was presented.

D. Recosmeadatlons: In considering the results of this study it must be borne in mind that
only the classification test data and such variables as education constitute information be-
fore the fact. The fighting was over when the questionnaire nod interviews were taken. It is
am open question, for example, as to how much the ace's picture of his childhood was zolor';d
by his recent successes. Also, the differences observed in certain personality factori might
not reappear as siS.tificoatly if a different sample were available. The present data give an
interesting picture of Korean aces, snd they suggest hypotheses for future work on selection
and training of aces, but the observed differences cannot be confidently used an bases for pre-
diction.

E. This study was conducted under ARI)C Project No. 7680, Task No. 76M03, in accordance
with letter, Headquarters USAF", Requirement for Analysis of Fibgter-lnterceptor Pilot Effec-
tiveness in FFAF, 27 May 19•3. Qualified requesters may obtain copies of this report from
the ASTIA Document Service Center, Dayton 2, Ohio. Department of Defense contractors most
be established for ASTIA services or have their "ned.4o-kaow" certified by the military agency
cognizant of their project or contract. Unclassified reports usually are available to the public
at nominal cost through the (Office of Technical Services, Department of Commerce, Washington
25, D.C.

Approved by:
Myros F. Barlow, Col, USAF, Director
A. Carp, Technical Director
Personnel Laboratory
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FACTORS IN FIGHTER-INTERCEPTOR PILOT
COMBAT EFFECTIVENESS*

INTRODUCTION

Variations in Combat Performance

During combat operations in Korea it became obvious to many ob-
servers and commanders that there were great differences in the effec-
tiveness of individual fighter-interceptor pilots a-.,, in the various units
within the two fighter-interceptor wings in Korea. The measure of these
differences was the official claims records of enemy aircraft destroyed
('kills") by individuals and units.

Some idea of the extent of these differences can be obtained from an
examination of the distribution of kills of MIG-15s among USAF fighter-
interceptor pilots. The story is told in Table 1, which gives the distri-
bution of kills for 800 F-86 pilots engaged in 25 or more counter-air

TABLE 1

The Distribution of MIG-15 Kills
among USAF F-86 Pilotsa

Number of Per Cent of Numbes of Per Cent of
KillLScare PilqL__ o K Total Kills

0 428 53. 5 0 0.0
1/2 - 1 212 26.5 191 24.5
11/2 - 21/2 83 10.4 158 20.4
3 - 41/2 39 4.9 132 16.9
5 - 9 27 3.4 1671/2 21.5
10 - 16 11 1.4 130 16.7

Total 800 778 1/2

Alncludes only pilots with 25 or more counter-air missions. The
total is 800 pilots.

blncludes only MIG-1Ss destroyed in the air by USAF F-86 pilots.

*Draft manuscript released by authors I September 1954; final
manuscript received for publication on 28 October 1957.



mi•f Korea (missions against the MIG-15). Less than half of these
F -accounted for all of these kills. Only one-fifth of them could

nmany as two kills and iess'than 5 per cent qualified as aces.

The last two columns in Table I show the number of kills for each
,gory of "kill" score and the percentage of the total that this repre-

-its. Thus, pilots with no more than one kill to their credit accounted
zor 191 of the 778 1/2 kills, 24. 5 pes' cent of the total. By combining some
of the categories of kill scores and taking information from the different
columns, the following statements can be made:

1. 53. 5 per cent of the pilot population with 25 or more counter-
air missions had no kills.

2. 36. 9 per cent of the pilot population, those with at least 1f2
but less than 3 kills, accounted for 349 MIGs. or 44. 8 per
cent of the total kills.

3. 9. 7 per centof the pilots, those with 3 or more kills, ac-
counted for 429 1/2 MIGs or 55. 2 per cent of the total kills.

This picture is still more striking when it is pointed out that the 38
USAF pilots, 4. 8 per cent, with five or more kills accounted for 297 1/2
MIGs, or 38. 2 per cent of the total kills.

The number of enemy MIG-15s destroyed in the air by F-86 USAF
pilots is impressive. The number of F-66 pilots who contributed to the
record by making a kill or sharing a kill is also impressive, totaling 372
pilots. Percentage-wise, however, this represents less than 50 per cent
of the fighter-interceptor pilots who flew against the MIG-15. Also,
among those who were successful, most were able to claim only one or
two, while less than 10 per cent of the total succeeded in destroying three
or more.

It was because of the concern of combat commanders about these dif-
ferences in performance as revealed by claims scores that Headquarters
FEAF was prompted to request a study to determine why some pilots are
successful in air-to-air combat and others of similar background are not.

The purpose of the study was to determine the significant variables
related to the combat performance of fighter-interceptor pilots. In ad-
vance, it appeared that these variables included personality character-
istics, selection test scores, training performance, experience, and the
like. In order that these variables be evaluated properly, however, it was
evident that they should be viewed in the appropriate context of situational
factors. Thus the study was also to be concerned with the collection of
available information onsuch additionalfactors as weapon systems and
components, squadron operational procedures, environmental conditions,
and the like.
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Finally, the study was to develop information which would be useful

regarding records keeping, selection, assignment, and training.

THE APPROACH

Classes of Factors

Before extensive plans were made, the HFORL Study Group under-
took a survey of the available information (15, A, 12, 15). From this
survey it became evident that the factors to be invesI'gi-ted fell into four
classes.

Situatitinal Factnr m

These include: enemy activity; our own tactics; wing, group, and
squadron operational policies on mission and formation position assign-
rnent; leadership and organizational orientation, briefing and critiquing
procedures; location of the bases and the like. Taken as a whole, these
factors affect the potential opportunities as well as the motivation to make
kills.

By far the majority of the inforraation on this class of factors had to
be obtained by interviewing wing, group, and squadron commanders, oper-
ations officers, intelligence officcre, and other pilots.

Aircraft and Eouioment

In the area of aircraft and equipment, the Study Group was dealing
with one aircraft, the F-86 Sabrejet and its sighting systems, in Opposition
to a single enemy type, the MIG-15. Evaluations of the two aircraft and
their equipment existed, and no special attempt was made to obtain ad-
ditional information, although the known evaluations were borne in mind in
evaluating the other factors.

E~nerience and Training

Experience appeared to be an important factor in many ways, and
considerable emphasis was to be placed on the role of this factor. Data
on experience already existed in Air Force personnel files in the form of
information on age, rank, World War U experience, Korean War experi-
ence, education, length of service, and flying time. This information was
to be supplemented by additional data collected from a large number of
pilots either by personal contact or through the use of q'uestionnaires.

The roles of training and, particularly, flying skill were considered
to be of major importance. It was anticipated, however, that it would be
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difficult to as3ess these in the time allowed for the study and with the infor-
mation available.

Personal Characteristics

Are there differences in mental, emotional, and motivational charac-
teristics between the more and less effective fighter-interceptor pilots in
combat? From the outset, it seemed that in this question lay the impor-
tant area for exploration, and it was about these factors that the study be-
came most concerned.

Information on factors in this class existed, to some extent, in the
files of The Human Resources Research Center. This was information on
the performance of fighter pilots on the selection batteries taken before
entering training. In addition, information was to be collected by inter-
view and psychological test on as large a number of fighter pilots as possi-
ble within the time limits.

Plan of the Study

Phases

The study consisted of two phases.

1. The statistical analysis of information already existing in
Air Force records on the relevant factors discussed above. This infor-
mation included combat records, information in personnel records, and
the selection test records available in the files of The Human Resources
Research Center.

2. The interviewing and testing of a representative sample of
pilots with Korean combat tours behind them in order to obtain information
on variables falling into the class., of Personal Characteristics, Experi-
ence and Training, Situational Factors, and Aircraft and Equipment.

Combat Effectiveness Criterion Groups

The aim of the study was to deterrmine the relation between such fac-
tore as those discussed above and combat effectiveness. This was done by
comparing the data collected and analysed for groups of pilots represent-
ing different levels of effectiveness as defitoed by kill scores. In the first
phase of the study, the following three groups were studied:

High Group--pilots who had more than one kill to their credit, based
on official photographic records.

Middle Group--pilots with one claim (or a half claim) to their credit.
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Low Group -- pilots who had claims to their credit.

In the second phase of the atudy the high groups represented a much
more distinctive level of achievement. Two sets of matched groups were
studied. In analyzing the Life Experience Inventory (dis:uvsied later in
this report), one group included only full-fledged acer J4 -l), and the
other consisted of nonaces carefully matched for jL ;, ,.':- and World
War II combat pilot experience. In analyzing the ,.'iiw data, however,
the high group (V = 27) consisted of those with four or more kills (aces,
and near-aces) and the low group consisted of those with three or less kills
(nonaces) carefully matched for rank, age, and World War II combat pilot
experience. Detailed information concerning the matching is included in
the Appendix.

Size of the Criterion Groups

For the first phase of the study, the analysis of the existing infor-
mation, the basic sample reached 749 cases. Since information was not
available for all of the officers on all of the variables studied, the size of
the sample used in the evaluation varied, depending upon the particular
factor being evaluated. In the presentation of the results the size of the
sample on which the conclusions rest is always given.

For the second phase. 88 officers were intervieed and tested by
members of the research team. Fifteen other officers who were not a-
vailable for direct contact completed and returned the forms used with
those interviewed directly. Of the aces, 23 were interviewed and tested
directly while 8 other aces completed and returned the forms.

Instruments Used

Four types of instruments were used in the second phase of the
study.

1. The InterXisw. Three major types of information were
sought through the interview.{ (a) Air Force background and combat ex-
perience; (J) opinions and attitudes about factors involved in fighter-
inte•c"-) effectiveness in combat; and (j early background experience
and present attitudes not easily obtained through the Life Experience Inven-
tory (discussed here later).

For the most part, the open-ended type of question was
used. To insutre some degree of uniformity in content, a series of probes
was constructed for each question. If the open-ended question yielded
adequate data, it was not necessary to use any of the probes. Otherwise,
one or more of the probes were used. For example, one question was:
"How did you happen to get into the F-86 program?" This question was
designed to obtain information about the pilot's motivation to be a fighter-
interceptor pilot. Some of the probes used were: "How badly did you
want to get into the F-86 program? What are some of the actions which
you initiated to try to get into it? What actions, if any, did you initiate
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to try to kftep out? If the interviewee happened to be a World War II fighter
pilot, questions were introduced to ascertain data concerning his original
attempts to secure an assignment in fighters and to get inco combat.

2. The Life Experience Inventory (Form F-86). This was a
questionnaire of the multiple-choice variety. The responses made to this
form permitted the investigators to evaluate the individual on 12 classes of
early experiences and behavior thought to be related to adult character-
istics which, in turn were thought to be related to performance in combat.
A detailed discussion of the rationale of the Inventory and of the develop-
ment of its scales is included in a separate report (14).

3. Rorschach Ink Blot Test. This instrument appeared in ad-
vance to be the most useful of the projective methods of studying person-
ality in testing some of the hypotheses the research team had formulated
concerning requirements for eminence as an air-to-air fighter. For ex-
ample, it was hypothesized that the aces would make a larger number of
total, whole, movement, and white-space responses than the nonaces. It
was also hypothesized that the aces would be less rigid than the Linaces
as measured by Fisher's rigidity index based on the Rorschach (i).

4. The Ability Questionnaire. This questionnaire required the
officer to rate himself on 11 abilities indicating how much of the ability he
believed he actually had and how much of the ability he would like to have
and, then, to rank the abilities in order of their importance to him. This
instrument gave some insight into how the officer saw himself and what his
aspirations were.

RESULTS

Data Limitations

The data gathered during the course of this study had various limi-
tations and these are discussed in the following paragraphs for the four
principal categories of factors studied.

Situational Factors

Material from a wide variety of sources was examined and found
wanting in the sense that it did not permit a reconstruction of the combat
activities of particular individuals. Accurate information for the indi-
vidual officer on those factors contributing to opportunity would have been
especially useful in research of this kind. It was recognized that oppor-
tunity is a function of both situational and individual factors. Among the
situational factors, it was thought that opportunity might conceivably be
influenced by such things as: number of sorties per unit of time, number t
of enemy aircraft sighted, frequency of encounters, number of sorties
flown, formation position flown by each pilot, aggressiveness of enemy
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tactics, and the like, The possibility of using each of these factors to cor-
rect for opportunity was explored and discarded as being not feasible or
not desirable.

Aircraft and Equipment

u As has been pointed out previously, a number of Air Force projects
have been and are concerned with matters of this kind, and the available
reports from these projects were adequate. No systematic attempt was
made to collect additional data on these matters.

Experience and Training

Attempts were made to collect information concerning the basic fly-
ing skills of individual pilots by examining records in Air Force pilot
training schools. It was discovered, however, that training records are
not kept in great enough detail for a long enough period of time to use for
this study. Thus it was not possibie to determine the relationship between
training performance and submequint combat performance.

It was possible to collect data pertaining to such variables as age,
rank, education, flying experience, and several other items of background
information. Sources for these data were official Air Force records such
as the 901 personnel cards, the 201 files, and the Form 5. In the case of
flying experience, no difficulty was encountered in obtaining accurate and
complete re-oords for each of the pilots in uur sample. The 901 records,
however, perhaps because of their diverse sources, were characterized by
many apparent errors and omissions so it was not possible to obtain com-
plete data on all members of the sample.

Personal Characteristics

There is a major distinction to be drawn between the two principal
types of information in this class, a distinction which is based on the
chronological relation between the time of eAta collection and the time of
the combat tour of the pilots under consideration. Part of the data was
collected after the combat tour; some of the data were in existence before
the combat tour. The former included the information gathered by meanx
of the Interview, Life Experience Inventory, Ability Questionnaire, and
Rorschach. The latter included the selection and classification test scores
of the officers studiel. To the extent that combat experience might have
affected attitudes, opinions, enthusiasm, and interests, the data are lim-
ited, since it was not possible to check the extent of this influence. In
short, the same type of information collected after combat on the officers
studied had not been collected before combat. These data are subject to
the limitations concerning consistency sometimes found in research with
biographical data and preference type materials.
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Situational Factor s

At the outset of the study, it was assumed that such factors as oper-
ational policies, tactics, enemy activity and aggressiveness, fli.ht posi-
tion, mission assignment, weapon systems, leadership, morale, and the
like, all affect performanre in combat and should, therefore, be consid-
ered in evaluating other factors, such as the person&l characteristics, that
seemed to the research team to be the most important variables.

The following observations concern the situational factors that were
considered to be of the greatest influence on combat effectiveness of
fighter-interceptor pilots. While it would have been desirable to control
each of these factors by matching samples upon them, it will be seen irom
their number and their differential influence that this was impossible.

Leadership and Organizational Factors

It is the purpose of this section to draw attention to a group of lead-
ership and organizational factors which seemed to be of concern to the
officers interviewed and which are of unknown but of undoubted impnrtan(;e
in determining unit and individual effectiveness. At this time it is not
possible to point out the relationship between them and effectiveness in any
precise manner. Unpublished research records on leadership and organ-
izational factors inclaue a detailed discussion of the information gathered
during this study. I

Critical incidents and opinions zbs ¢acted from tLh iutotview prc .o-
cola were used in formulating hypotheses and identifying issues. It was
not possible to quantify these data, and in the summary which follows an
attempt is made only to identify issues and to summarize the opinions
given with some evaluation on the basis of previous research in other
fields.

I. Importance of leadership. Frequent reference was made in
the interviews to positive and negative contributions to unit and individual
combat effectiveness by le&ders from the Wing Commander to the Ele-
ment Leader. The d~ta suggest that the commander needs to understand
the implications of having in his organization highly aggressive and moti-
vated individuals who are most outstanding in fighter-interceptor combat.

2. Criticisms of leadership. The more successful pilots
tended to be somewit more critical of the leadership which they experi-
enced. Among the possible explanations of this are: the more successful
pilots may be in a better position to view their leaders critically; as more

IUnpublished manuscript: Torrance, E. P. Leadership and organ-
izational factors in fighter-interceptor pilot combat effectiveness, 1954.
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serious "students of the game, " they may be more aware cf leadership de-
ficiencies; and some of them reported conflicts with thei commanders
concerning tactics, overcautiousness, etc.

3. Identification with a ituverior leader. Many of the most
successful pilots seem to have identified with certain fighter-interceptor
leaders and to have made efforts to obtain assignments in their organiza-
tions. They have not, however, sought preferential treatment. i'he a-
doption and development of protege's is counter to the pattern of the inde-
pendent and aggressive personality of the fighter-interceptor pilot as it
emeirges in this study.

4. The role of the commander as a fighter. Although there are
differences of opinion, most comrmanders seem to haye felt that, in addi-
tion to their command functions, they were expected to continue to be out-
standing individual performers in combat. The efficacy of this notion in
other types of organizations has been contra-indicated by research (7, 8),
but it may be valid in a fighter-interceptor organization and should be
further examined.

5. Leaderslip role of the World War U pilot. In Korea, the
leadership role of the pilot with World War U experience fighting along
with young pilots just out of cadet training was an important feature (13).
Both formal and informal processes developed whereby the benefits of
experience were transmitted to the younger pilot.

6. Leadership techniques. Preference among leadership tech-
niques seemed Go have been for a type of leadership through which respon-
sibility was distributed among pilots and which permitted the exercise of a
fairly high degree of individual initiative, aggressiveness, and flexibility.
There is some controversy, however, among leaders concerning the opti-
mal degree of supervisiov which should be exercised. The data revealed a
need for understanding the problems of under- and over-communication
between the different levels or echelons involved in the combat operation
and their relationship to combat effectiveness.

7. Leadership of the flight commander. The importance of the
leadership of the flight commander was persistently emphasized in the
interviews. One of the issues at this level of leadership concerns the pro-
per social-emotional distance between the leader and his men and the
maintenance of his leadership status.

8. Identifying leaders. Some fighter-interceptor leaders favor
depending upon the emergence of leaders rather than upon selection and
training of leaders--,leaders are going to be there when you want them;
you don't have to look for them. " This concept appears to be compatible
with the mores of fighter-interceptor society, and perhaps no other would
be acceptable.

9



9. Morale. A large proportion of the men interviewed men-
tioned the role o•TZFanizational morale or esprit de corps in making the
individual pilot perform better--"it produces jealous pride, gregarious-
ness, and often makes a man out of a mnouse. " In some equadrons, morl
officers seem to have contributed effectively to the maintenance of good
morale and to combat effectiveness. Some of the other factors affecting
morale are illustrated in the points which follow.

10. Participation. From the accounts given by interviewees,
there seems to have been a close relationship between morale and the ex-
tent to which the men participated in the development of ideas and better
procedures. In some organizations, this participation seems to have bee
stimulated and encouraged; in others, it seems to have been suppressed.
The major official procedures by which participation was secured were
orientations and critiques.

11. Orientation. Almost all of those questioned described
asome type of orientation procedure for integrating new men into the organ
ization. Several attributed much of their success or lack of success to th
quality of this orientation. Informal orientation also seems to have been
important. Some squadrons maintained what they referred to as "Clobber
College" which was reputedly quite effective in orienting new men.

12. Critiques. The post-mission critique is another organi-
zational practice credited with increasing combat effectiveness. The mor
effective of these were strongly supported by all of the men of the squadro
They were characterized by frankness and lack of defensiveness on the
part of the more "prestigeful" individuals of the squadron. Weekly cri-
tiques for ground crews were also described as effective. In these, the
pilots told the ground crews what happened on missions. Critiques after
each mission, the attendance of maintenance personnel at briefings, and a
radio broadcast system through which ground personnel obtained a blow-
by-blow account of the actual aerial combat were also credited with in-
creasing effectiveness.

13. i. As used here, flight integrity refers to
the assignment o piots o a particular flight on a more or less permanent
basis so that members of a flight develop confidence in one a•other and
discover what they can expect of one another. In general, flight integrity
was strongly favored by the men interviewed. Its actual execution, how-
ever, seems to have met with varying success. Rotation and rest-and-
recuperation policies at times made its maintenance difficult. Some also
complained that assigning group and wing officers to flights disrupted flighl
integrity and interfered with combat effectiveness. Some suggested the
use of the nominations or sociometric technique for forming flights.

14. SOPs and flying safety regulations. A factor alleged by
several pilots to contribute to a reduction of combat effectiveness is an
overemphasis on SOPs and flying safety regulations. It was concluded that
the conflict which exists h6re is the same type which is found itt any work
situation having the dual objectives of getting the job done and avoiding
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accidents. Overemphasis on either interferes with the accomplishment of
the other. There is a constant need for redefining the safe limits and for
defiuing the balance between the two objectives.

A 15. Competition and cooperation among squadrons. Among
some fighter-interceptor commanders, there developed an interesting con-
cept of squadron competition within a framework of cooperation. The elab-
oration of this concept may serve to resolve some of the conflict usually
perceived between competition and cooperation.

16. Organizational structure. Morale and, consequently, ef-
fectiveness appear to be related to the degree to which men can identify
themselves with a particular unit and the fighting tradition of that unit.
The elimination of any of the various means of identifizatior. with such
units and their traditions is viewed by some as a serious setback for mo-
rale.

17. Rotatin policies. Inability to maintain a stable organi-
zation as a result of rotation policies was mentioned as a factor detracting
from combat effectiveness. It was felt that there was inadequate oppor-
tunity for leaders to analyr.e and correct deficiences in individual pilots,
determine who should lead whom, develop team work, and build esprit.

18. Rest-and-recuperation leave policies. Strong differences
of opinion existed concerning the contribution of rest-and-recuperation
leave to combat effectiveness. Its advocates maintain that a man re-
turned from n, and R "as eager as a tiger to get at the enemy once again."
Its opponents contended that R and R cost us losses, MIGs, and a general
lowering of effectiveness. Some of the more strongly motivated pilots
apparently perceived it as an unnecessary annoyance which upset them and
decreased their proficiency.

19. Rescue and survival procedures. Information collected
through the interviews suggests that 'he rescue procedures used in Korea
contributed a great deal to feelings of confidence and security and a conse-
quent willingness to be more aggressive in trying to make kills.

Z0. Procedures for handling ineffective pilots. Several ex-
pressed the opinion that the "machinery"' of the combat organization was
badly clogged with individuals with "pleasant personalities and social
skills but who were not motivated to make kills. " Most of the commanders
questioned, however, seemed to feel that they had adequate devices for
getting rid of ireffective individuals.

In concluding this section, it should be stressed that the fore-
going observations cannot now be adequately evaluated, but have been pre-
sented for what they may be worth in the hope that they may stimulate
further inquiry.
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Mission Type and Flight Position

It is true that mission type and formation position affect opportuinity
to obtain kills. Flying fighter sweeps afforded greater opportunity to meet
and attack MIGs than flying escort missions, for example. Also, pilots in
flight lead positions in the formation were afforded more opportunities to
make attacks on MIGs than those in the wing positions. The flight lead po-
sition was most often the firing position; the element leader position the
next most frequent firing position; and the wing positions the least fre-
quent firing positions, since the primary functioa of the wingman is to
provide protection for his leader.

Enemy Activity and Aggressiveness

The evidence indicated fluctuations in the level of enemy activity and
aggressiveness. This factor could, of course, affect the F-86 pilot's
chances to obtain kills and, consequently, an effort was made to evaluate
this factor. It was soon obvious that it was impossible to evaluate this fac-
tor for each individual pilot within the time allocated for the study and with
the information available. A general indication of opportunity as deter-
mined by this factor was obtained by analysis of the information available
on the number of MIGs sighted, the number engaged, the number of F-86
pilots combat-ready, and the number of hIGs destroyed for monthly peri-
ods from November 1950 to the cessation of hostilities. The conclusion
from this analysis was that when the picture is viewed in six-month seg-
ments (approximately the shortest duration of a 100-mission toter), the
level of opportunity remained fairly constant throughout most of the war
from November 1950 on.

This factor was therefore considered to be a constant one for all
three groups in the first phase of the study. That is to say, opportunity as
provided by enemy activity and aggressiveness was considered to be roughly
the same for the three groups of pilots being compared.

Aircraft and Equipment

No good evidence was uncovered to show that differences in combat
performance could be explained by differences in the performance of air-
craft and equipment assigned to the pilot. Outstanding records were made
on all models of the F-86. In short, pilots were able to run up a record of
many MIG kills whether flying the A, the E, or the F model of the F-86.
Similarly, there seemed to be no relation between the use of sighting e-
quipment as prescribed er its use in a caged position and the record of
kill- made. Some pilots used it properly and achieved many kills; others
us,-,. it in the caged position and also ran up a record of many kills.

12



Existing Selection and Classification Tests

The Air Force has employed an extensive battery of psychological
and psychomotor tests in choosing the particular aircrew specialty to which
each trainee is to be assigned. Part of this study was to determine whether
there were any significant relationships between such selection and classi-
fication tests and performance in combat as measured by kill scores. It
was recognized at the outset, however, that the restriction in range in
stanines and other aptitude measures occurring (a) at the time of selection
and (h) during training places a very severe limitation on any conclusion
that can be drawn on any raw correlations. If a coefficient of correlation
of . 55 is the best that can be obtained between stanines and success in
primary training, . 15 may be a top value for any criterion after training.

Test scores for the subjects of this study were collected from the
files at Lackland AFB and a correlation analysis was undertaken. An at-
tempt was made to control for opportunity factors by including in this
sample only those pilots who had flown 100 F-86 missions in Korea and had
flown some part of these missions as flight or element leader. A total of
323 pilots for whom test scores were available met this requirement.

Because of the time span over which these pilots were tested, test
scores were not uniform for all members of the sample. During the period
from 1942 to 1952, many changes had taken place in the test battery. In
all, six different batteries of tests had been administered to the sample of
pilots studied. Consequently, each battery was treated separately in the
analysis. The statistical methods employed, however, were of such a
nature that pooling of scores on comparable tests was possible where cir-
cumstances warranted.

Each of the pilots was placed in one of the three criterion groups
(high, middle, low) on the basis of his claims record. Correlations with
this trichotomous criterion were computed for each of the tests in each
battery. The results are presented in Table 2.

Although none of the test results predict combat performance very
well as measured by number of MIG kills, it is possible that a significart
multiple correlation could be built up. The pilot stanine was constructed
to predict success in training and may not be the best composite score for
predicting the kill scores. The more academic tests (Numerical Opera-
tions, Reading Comprehension, and Arithmetic Reasoning) would receive
negative weights. Mechanical tests would receive zero weights. Spatial
and psychomotor tests and tests of background factors would be weighted
positively.

The correlations are severely attenuated due to restriction of range.
This restriction is apparent from the high mean Pilot Stanine for this
group (6. 5). Only about 5 per cent of the draft-'.ge group of individuals
would attain a Pilot Stanine score this high.

13
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Experience

Background information available from Air Force records included
such variables as age, rank, educational level, years of service, Air
Force component, and combat experience. A statisticalanalysis of this
information revealed a consistent relationship between such experience
variables and combat performance as expressed by kills.

Table 3 gives the means, standard deviations, and the percentage
distribution for these experience variables for the three groups of pilots
representing the three levels of combat performances. Table 4 shows the
intercorrelations among some of these variables and combat performance.

It is noteworthy that all of the experience variables in Table 4 are
significantly related to combat performance as measured oy number of
kills. All the relationships are positive except that with educational level.
Since the amount of time since pilot award may be viewed as a spurious
factor, partial -'orrelations were computed between all variables and com-
bat performance, with years since pilot award (Variable 6) held constant.
As shown in Table 4, the directions of the relationships remained es-
sentially the same, but the magnitudes were generally reduced. The
negative relationship between education level and combat performance be-
came significant. The positive relationships between combat performance
and the following variables remained statistically significant: military
rank, age, hours of single-engine time, hours of jet time, and total hours.
Thus it is possible to say that the more successful pilots were on the aver-
age older and higher ranking, had been longer in service, and had had
more flying experience.

Two principal explanations of this relationship are suggested by the

information gathered during the study:

1. Assignments of greater opportunity, e. g., flight leads,
were made largely on the basis of experience as expressed in rank, flying
time, combat experience, and the like. Greater opportunity meant higher
kill scores; hence, the relationship.

2. Experience in the various forms listed in Table 4 actually
contributes to the development of those skills involved in makiag kills--
some, of course, to a greater extent than others.

Both types of explanations appear to have validity, but the limita-
tions of the data do not permit any conclusions on the degree of their im-
portance. A more precise evaluation would be of considerable interest,
but would require the collection of other data in a new combat situation.
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Personal Characteristics

Past Life Experiences

Before the Life Experience Inventory was constructed, hypotheses
were developed concerning the requirements for eminence in air-to-air
combat. Items were then written to include the kinds of life experiences
which might be expected to have contributed to the development of the re-
quired personAlity characteristics or which manifest those characteristics.
Among the characteristics hypothesized to be important were: exception-
ally strong achievement motivation or striving for success, persornal ag-
gressiveness, testing the limits and taking calculated risks, ability to take
crises in stride, and habits of independence. Tc facilitate the exploration
of these hypotheses, 12 theoretical or a priori scales we'e developed.
These are listed in Table 5 which presents a comparison of the scores of
the aces and matched nonaces.

When the aces are compared with the matched group of nonaces, it
is seen that the aces differ from the nonaces in the following ways (sta-
tistical significance in each case is at the . 05 level of confidence or better):

1. They reported fewer childhood neurotic behaviors such as
having nightmares, eating only certain foods, biting finger.
nails, etc.

2. They achieve better social adjustment.
3. They reported enjoying and participating in a larger number

of everyday activities involving risk and strategy from an
early age.

Two more differences approach significance at the . 01 level:

4. They reported that, as boys, they exhibited more of the
testing-the-limits oi "trouble -making" behavior.

5. They reported receiving more early independence training.

Family Backgrounds

Answers to separate questions on the Life Experience Inventory sug-
gest certain differences in family background. As shown in Table 6, the
aces differ from the nonaces on a number of family variables. They come
from larger families (5 or more children); more of them were reared in
families broken by the death of one or both parents; ad their families did
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TABLE 5

Mean Scores and t Values ot Aces and Matched Nonaces
on Revised Scales of Life Experience Inventory (Form F-86)

Mean
Aces Nonaces Level of

Scale (N = 31) (N = 31) t Valuea Confidence

Testing the limits behavior 4. 30 3.23 1.63 .10
Neurotic childhood traits 1.93 3.37 -2.65 .05

Physical aggressiveness 5. 17 4.80 0.81 .40
Parental control 5.57 5.43 0.30 .70
Independence training 4. 53 3.67 1.64 . 10
Parental striving 6.40 5.73 0.88 .35
Adjustive skills 21.47 19.57 1.52 .15
Social adjustment 12. 10 10.07 2.06 .05
Conflict 3.73 3.40 0.78 .45
Fimily affection 8. 70 8.20 0.59 .55
Activity in family 21.07 18.63 1.45 .15
Risk and strategy 8.30 6.90 3.07 .01

aNegative sign indicates Nonaces scored h'-gher than Aces, and posi-
tive sign indicates the reverse.

TABLE 6

Comparison of Matched Aces and Nonaces or Selected Family Variables
Taken from Life Experience Inventory

Number
Aces Nonaces Chi Level of

Variable (N W 31) (N = 31) Squarea Significance

From large families (5 or
more children) 13 3 6.82 <.01

Lived with one parent,
relative, or elsewhere
other than with both
parents 10 2 S.06 <.05

Father deceased 10 4 2.31 Not signif.
Mother deceased 6 4 .11 Not signif.
Always lived in the same

home or neighborhood 5 17 8.53 <.01
Movet, from one town to

another or from one part
of the country to another 20 12 4.13 <.05

aWith Yates' correction where any cell frequency ii less than

5 (10, p. 207, Equation 85a).

20

J.



more moving aground. It might be inferred that these family factors have
favored the development of independence and aggressiveness. An index of
socio-economic status which included father's occupation, kind of dwelling,
father's education, and mother's education was computed for each pilot.
The means for the aces and matched nonaces proved to be almost identi-
cal. It was found, however, that more of the parents of the acen than of
the nonaces placed emphasis on the importance of improving one's position.

Reactions to Stress

The following three indexes were used to assess reactions to stress-
ful situations: (a) reactions to impo•t•'t events, (b) reactions to losses
of fellow-pilots__and Wc) a history of ne.-.c.tic .childh-od traits. Informa-
tivn Gn the first two indexes was obtained in the interview and on the third
from the Life Experience Inventory.

I. Reactions to important events. Those who were most suc-
cecsful in desixoying enemy aircraft reported that their efficiency tended
to improve in important situations. The less successful more frequently
reported no change in their efficiency or an actual deterioration of effi-
ciency when confronted with important *, .aaons. Table 7 presents more
specific information concerning the reactions of the aces and near-aces
compared with t''e. nonaces.

2. Reactions to losses of fellow-pilots. According to accounts
given in the interviews, the nonaces seem to have been affected to a greater
extent emotionally than the aces and near-aces. As shown in Table 8,
eight of the nonaces compared to none of the aces and near-aces reported
having experienced considerable emotional upset, while the more success-
ful pilots more frequently reported being concerned but not emotionally up-
set or not being affected.

3. History of childhood neurotic traits. As shown in Tabie 5,
the aces reported having had fewer neurotic childhood traits.

Risk-taking

The more successful fighter-interceptor pilots report more of a life-
long willingness to take calculated risks than the less succea'sful pilots. In
the interviews, a large number of both aces and nonaces agreed that this
was a requisite for success as a fighter-interceptor pilot. As already
shown in Table 5, the aces showed evidence in childhood of a greater tend-
ency to test the limits and to engage in activities involving risk than the
nonaces. It was also found that the multiple aces and the full colonels were
especially h-igh on these scales. In a fighter-interceptor pilot, this tend-
ency is manifested by continual attempts to determine his maximum capa-
bility as well as the maximum capability of his aircraft and equipment
and of the stiuation.
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TABLE 7

Reactions Reported in Interviews by Two Groups of
F-86 Pilots to Important Events

Number
Ace s and

Near-aces Nonaces

Type of Reaction (N = 27) (N = 27)

Just anxious to get going;
can't wait; always ready;
more efficient under stress. 19 1

Tense or nervous before event;
loses tensaness as soon as
action begins; efficient
under stress. 7 15

Tense and nervous before event;
tenseness nay lesser. but does
not dissipate; some disruption
of effectiveness under stress. 5

No emotional reaction to
important event; described no
sympton of being keyed up; no
more nor less effective under
stress. 0 6

Note. -- Chi square = 27. 77, < .001.

Competitivene us

Definite differences in attitudes toward competition were expresse
by the members of the two criterion groups in response to inquiries
raised in the interviews. The members of the high group were much
more enthsiastic in general about competition than members of the other
group, as shown in Table 9. It was also found that the more successfuý
pilots more frequently report having placed emphasis on the importance
of winning and enjoy competing against others, while the less successful
pilots more frequently report a preference for competing against their
own records.

Aggressiveness

Data collected through the interviews and the Life Experience In-
vintories suggest that the aggressiveness displayed in combat by the moe
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TABLE 8

Reactions Reported in Interviewi -,y Two Groups of
F-86 Pilots to Combat Losses in their Units

Number

Aces and
Near-aces Nonaces

Type of Reaction (N = 27) (N = 27)

Not affected 10 7
Concerned but not upset

emotionally 13 9
Upset emotiorally but

not severely 4 1
Experienced considerable

emotional upset 0 8
Not ascertained 0 2

Note. -- A chi square of 8. 77 was obtained by coambining the third and
fourth categories, p < .0Z.

TABLE 9

Reactions Reported in Interviews by Two Groups of
F-86 Pilots to Competition

Number
Ace a and

14ear-aces Nona ce s
Type of Reaction (N = 27) (N= 27)

Dislike or lukewarm attitudetoward competition; and

indifferent, "take or leave
it" attitude. 0 7

Liking for competition; in
general, competition is a
"good thing" and I like it. 4 15

Enthusiastic about competi-
tion; competition is a great
thing and I love it. 23 4

Not ascertained. 0 1

Note. -- Chi square = 31.03, p < .001.
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successful fighter-interceptor pilots has a long history in the life of the
individual. The extent to which the self-concepts reported by the subjects
of the study have been affected by their varying degree@ of success in
corv'bat cannot be determined. Data from the Life Experience Inventory
have already been presented. Table 10 sumnmarizes the data obtained
through thi interviews.

TABLE 10

MaAifestations of Childhood Aggressiveness as Reported
in Interviews by Two Groups of F-86 Pilots -

Nu~mber
Aces and
Near-aces Nomrnea

Degree of Aggressivenems -!=7 (Nia 271

Non-aggressive childhood
behavior; few or no fights 0 5

Usual childhood aggressive-
ness; usual number of
fights, etc. 6 16

Very aggressive childhood
behavior; many fights,
etc. 21 3

Note. -- Chi square = 26.05, 00 .01.

Motivation

Interviews revealed that fighter-interceptor pilots themselves con-
sider motivation an extremely important doterminer of success in air-to-
air combat. From the interviews, several types of evidence of superior
motivation among the top performers were revealed.

As shown in Table 11, many of the aces and near-aces exerted un-
usual efforts to obtain assignments to fighters, F-S6sP and/or comiat in
a fighter-interceptor organization.

As the data iW Table 12 indicate, the most outstanding performers
expressed stronger motivations for additional combat duty and reported
acts which reflect strong motivation for such duty. Twenty of the ace and
near-ace group stated that they had strongly desired additional combat
duty after completing their missions as compared with three of the nonace
group.

24
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TABLE II

Efforts Exerted to Obtain Assignments
to the Fighter-Interceptor Mission as Reported in Interviews

by Two Groups of F-86 Pilots

Number
Ace s and

Near -aces Nonace s
Efforts Exerted (N = 27) (N = 7)

aJut drifted into Ihe program
tbzemgh progression; made
so special effort to in-
fluence assignment. 2 17

Made some special attempt to
get into F-86s or fighters;
special request granted with-
out resort to special manmiver. 9 5

Made numerous special attempts
or used special maneuver to
got into F-86s or fighters.
Used special influence, bombarded
commanders with requests, used
special strategy. 16 5

Note. -- Chi square x 18. 74, E < .001.

Accordin¶ to their self reports, the top performers tend to have
been characterized by a life history of hard work. Table 13 presents data
on the self-descriptions of the two criterion groups concerning the degree
of effort they characteristically make in their work. About three-fourths
of the members of the high group report a high degree of effort, while
only about one-half of the nonace group so report.

The satisfactions obtained from filling the role of the fighter-inter-
ceptor pilot differ somewhat and reflect the superior motivation of the
aces and near-aces. The members of the high group jave much more e-
laborate descriptions of the satisfactions derived from fighter-interceptor
flying and expressed almost no dissatisfactions. The satisfaction of the
need for a feeling of independence seemed important to all criterion
groups. The satisfaction of the need for achievement seemed to predomi-
nate in the high group. Release from inhibition and compensations for
feelings of inferiority were mentioned more frequently by nonaces.

From the experiences and argumenti, of both aces and nonaces, as
well as from psychological theory and research (2, 10), it seems quite
probable that motivation was perhaps as importan-- or-more important in
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TABLE 12

Motivations for a Second Combat Tour as Reportead
in Intervieiis 6iy Tw-r, Coups of F-86 Pilots

Number_____
A9ce s and Nme

Jk.oar -aces Nonace s
Attitude about Second Tour (N 27)

Did not de sire a second
combat tour and did not
apply for one, or applied
for rotation before com-
pletion of normal tour. 1s

Not enthalastic about a
second tour. 6 9

Strongly desired second tour.
Either served additional
time or was keenly dis-
appointed when maneuvers
to stay failed. 20 3

Note. -- Chi square = 24. 22, < . 001.

TABLE 13

Degree of Effort Reflected in .he Histories
of Two Groupb of F-86 Pilots as Judged from InterV•ewo

Number
Aces and

Near-aces Nonaces
Degee of Effort (N = 27) (N = Z7)

Moderate or low degree of
effort; at times, has
"time on hands. " 7 14

High degree of effort;
usually works overtime;
never has any "time on
hands;" works hard. 20 13

Note. -- Chi square = 3.82, p < .05.
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the fighter-interceptor pilot's ability to see MIGs as were keenness of
vision and techniques of scanning. It is not meant by this to deny the im.

portance of keenness of eyesight and techniques of scan.-ing; both are of

undoubt d importance. Fluctuating or unstable motivation and too intense

motivation were suggested as explanations for the inability of sonm of the

near-ac.,s to achieve ace status.

A motivational index was obtained for each pilot from responses to
the Ability Questionnaire by adding his I I self-ratings. On the basis of
these indexes, all of the fighter -interceptor pilots to whom the Ability
Questionnaire had been administered were placed in one of three motiva-
tional categories. In doing this, an attempt was made to establish cut-
ting scores which would result in approximately equal groups. As will be
observed from Table 14, proportionately more of the aces than nonaces
were placed in the higher motivational categories, suggesting a higher
generalized aspirational level.

TABLE 14

Frequency of Aces and Nonaces in Three Motivational Categories

Motivational Ace s Nonaces
Category Number Number Per Cent Number Per Cent

High 25 9 47 16 24
Middle 33 9 47 24 35
Low 29 1 6 28 41

Note...-Chi square = 9.26, j < .01.

It was concluded that, although leadership and organizational factors
affect motivation in combat, significant motivational differences still oc-
cur as a func,on of early life experiences and uf what may be regarded as
rather basic personality characteristics.

Personality Characteristics as Indicated by Rorschach Variables

Rorschach protocols were obtained from 83 of the subjects of the
study. The comparisons shown in Table 15 are based on the scores of 21

.-. aces and Zi nonaces matched for rank, age, and World War Il pilot ex-
=3perience according to the procedures described in the Appendix. Only
some of the more meaningful variables are indluded in Table 15. Other
-variahlen did not lend themnselves to statistical tests or the differences
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TABLE 15

Comparison of Aces and Matched Nonaces
on Selected Rorschach Variables

Aces Nonaces Significance of

Variable N=21 N=21 the Difference

Fisher's rigidity index 31.7 42.5 ta 2.71

Mean scores P L.. 01

Beck's organizational Z 40.4 30.8 t 2.09
Mean scores i <. 05

Total responses 28.4 19.4 t 2.09
Mean scores i <. 05

Total movement 5.9 3. 9 t 1, 96
Mean scores i e. 06

N >I for Fc 9 2 Chi Squareb 4.43
I <. 05

N> I for"other" as 10 1 Chi Square 7.88
content R <. 01

P% a=20-30 5 10 Chi Square 1.66
E <. 20

aThe values of Jhave been computed by means of the formula for

matched or correlated groups.
bWith Yates' correction (J& p. 207, Equation 85a).

were not significant. Most of the hypotheses formulated at the outset of
the study are supported by the data presented in Table 15.

It may be inferred from the data presented that the aces are more
articulate and develop a more varied and imaginative content than do the
nonaces. They produce significantly more total responses and signifi-
cantly more unusual content categories (as indicated by N> I for "other"
as content).

The aces are significantly les& rigid and constricted than the non-
aces as measured by Fisher's Rigidity Index (4). They are also more
sensitive in their interpersonal relations as inferred from the difference
in the Fc scores (shading responses). The aces also have significantly
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greater Z (organization) scores W. The distributions of the different
categories of movement responses were such that they did not lend them-
selves to analysis by standard statistical techniques, and the meaning of
total movement has not been established. The significantly greater fre-
quency of total movement responses among the aces, however, would
seem to lend additional support to the contention that they are more im-
aginative in their thinking.

SUMMARY

This study was undertaken as a result of a request from 14ead-
q-mrters, Far Eastern Air Force for a study to determine why some pilots
were more successful in air-to-air combat over Korea than other pilots
of similar backgrounds.

The study consisted of two phases: (E) the collection and analysis of
relevant information in Air Force records on 749 F-86 pilots with combat
tours in Korea and (b) the intensive study of 103 F-86 pilots with combat
tours in Korea.. The latter group consisted of 31 aces (5 or more kills),
36 pilots with I to 4 kills, and 36 pilots with no kills. Of the 103 pilots
studied, 88 were interviewed and administered the complete test battery
consisting of a specially constructed Life Experience Inventory, an ability
questionnaire, and the Rorschach. The others completed only the Life
Experience Inventory. In the second phase of the study, the aces were
matched with nonaces on the basis of rank, age, and whether or not they
had been pilots in World War II.

In the first phase of the study, it was found that experience factors
such as rank, age, time in service, and flying time were all significantly
and positively related to claim scores. Amount of eduration completed
was found to be negatively correlated until time of pilot award was held
constant; the correlation between education and =omnat performance then
became significant. Scores made on selection and classification tests at
the time of selection did not ef.lectively differantiate pilots according to
relative degrees of effectiveness in fighter-interceptor combat. Slight
relationshipa were found with two tests of psychrmotor ability.

In the second phase of the study, the answers to the Life Experience
Inventory suggested that the aces were likely to differ from the nonaces in
the following respects:

1. They exhibited fewer childhood neurotic behaviors.
2. They achieved better social adjustment.
3. From an early age, they enjoyed and participated in a

larger number of everyday activities involving risk and
strategy.

4. As boys, they exhibited more of the testing-the-limits or
"trouble-making" behavior.

5. They received more early independence training.
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The aces come from larger families (five or more children) and
more of them were reared in families broken by the death of one or both
parents. No differences in family socio-economic status were found. In
general, the aces have found their families more attractive than have the
nonaces. Other specific differences were found from which emerges a
pattern of confidence ind aggressiveness for the aces. and either apattern
of tension and striving or one of caution and adherence to safe limits for
the nonaces .

Interviews revealed that fighter-interceptor pilots themselves con-
aider motivation an extremely important determinant of success in air-
to-air combat. From the interviews, evidences of superior motivation
among the aces and near-aces were found in the following respects:

1. They exerted unusual efforts tc obtain assipnments to
fighters, F-86s and/or combat in a fighter-interceptor
or ganisation.

2. They gave much more elaborate descriptions o( the satis-
factions derived from fighter-inserceptor flying and ex-
pressed almost no dissatisfactions.

3. 'T7hey expressed stroager motivations for additional combat
duty and reported acts which reflect strong motivation for
such duty.

4. Their lives soom to have been characteriaed by singleness
of purpose and intensity of effort.

Fluctuating motivation and too intense motivation were advanced as
explanations for the inability of some of the near-ace s to achieve, ace
status. Analysis of responses to the ability questiounaire also indicated
stronger motivation and level of aspiration among the aces than among
the nonace a.

The interview data further suggested that the following leadership
and organizational factors affect the combat effectiveness of individual
pilots and units: confidence in leadersbip, identification with a superior
leader, the role of the commander as a fighter, the leadership role of the
pilot with World War II experience, leaiership techniques, lcaudership of
the flight commander, morale, participation, orientation, critiques,
flight integrity, SOPs and flying safety regulations, competi don and co-
operation among squadrons, organisational structure. rotal .on policies,
rescue and survival procedures, and procedures for handlb g ineffective
pilots.

Analysis of the Rorschach data indicated that the aces are more
productive, loss rigid, and do more organization of their perceptions
than the nonaces.
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APPENDIX

DATA ON MATCHING OF GROUPS

The following procedure was followed in accomplishing both sets of
matchings. A separate slip of paper was prepared for each officer indi-
cating his rank, age, and whether he had participated in World War II
combat as a pilot. In matching the 27 aces and near-aces for the inter-
vie-we, 61 nonacos were in the pool. For matching the 31 aces for the
Life Experience Inventories, 72 nonaces were available. The first per-
fect match located in the pool was selected. If there was no perfect
match, the closest match was chosen. For example, it was desired to
match a 25-year-old captain who had not pnrticipated in World War II
combat as a pilot. There were no 25-year-old captains in the pool. The
problem was then to locate the youngest captain in the pool who had not
had World War UI experience as a pilot. Rather than try to balance ages,
an attempt was made to match each separate case as closely as possible.9

The following data concerning the success of the matchings are
given for the interviews:

Rank Aces and Near-aces Nonaces

Colonel 4 3
Lt Colonel 1 2
Major 7 7
Captain 12 12
I st '"ieutenant 3 3
Number having World

War U pilot
experience 20 20

El Age Aces and Near-aces Nonaces

25-27 1 0
28-30 14 13
31-33 7 8
34-36 5 4
37-39 0 2
Mean Age 30.4 31.4

33



Appendix (QonUAMg)•

The following data concerning the sOCcess Q tb* W&tld&UW OF*
given for the Life Experience Inventory:

Rank Aces

Colonel S I
Lt Colonel 3 3
Major 7 7
Captain 13 1)
I at Lieutenant 3
Number Having World

War U pilot
experience 24

Age Aco___4

25-Z7 1
28.30 14 14
31-33 7
34-36 7
37-39 2 3
Mean Age 31.0
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